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Basis of Design Memorandum 
Alteration of Slip No. 3 Containment Cap 

Outboard Marine Corporation Superfund Site 
 
 
On June 23, 2005, the City of Waukegan (City) and the United States Environmental 
Protection Agency (USEPA) entered into a Supplemental Consent Decree in the matter of 
“United States of America, and People of the State of Illinois, Plaintiffs v. Outboard 
Marine Corporation, Defendant, and the City of Waukegan, Illinois, Defendant-
Intervenor” (Civil Action No. 88-C-8571)(“Supp. Consent Decree”).  Under the Supp. 
Consent Decree the City assumed certain responsibilities for the operation and 
maintenance of three containment cells at the Outboard Marine Corporation (OMC) 
Superfund Site (“Site”).  The Supp. Consent Decree also contemplated the City’s exercise 
of an Option Agreement and the redevelopment of the Site consistent with remedial 
measures approved by USEPA.  Paragraph 51 of the Supp. Consent Decree further 
provides that the City may lease portions of the Site to third parties.  On September 30, 
2005, by exercise of the Option Agreement, the City took title to the Site, including the 
portion of the Site contiguous to the Waukegan Harbor commonly known as “Slip No. 
3”. 
  
The City at the time of entering into the Supp. Consent Decree and continuing afterwards 
has had discussions with Larsen Marine Service (Larsen) on the possibility of leasing 
Slip No. 3 from the City for the purpose of placing a dry rack storage facility near their 
existing marina operations at the north end of Waukegan Harbor.  This Basis of Design 
Report addresses a conceptual design (30% design) for the construction of a 130-foot 
wide by 240-foot long dry rack storage building on top of the existing Slip No. 3 
Containment on the west side of the current Larsen operation. 
 
1.0 Background 
 
Prior to the remedial action at Waukegan Harbor (prior to 1989), Larsen operated their 
Marina business from Slip No. 3 the northernmost existing slip off the main harbor at 
Waukegan.  Slip No. 3 was also the location of the outfall pipe from the Outboard Marine 
Corporations (OMC’s) aluminum engine casting operation and contained more than 90% 
of the mass of polychlorinated biphenyls in Waukegan Harbor.  Since complete removal 
of the sediments in Slip No. 3 was infeasible, a partial removal was completed for 
subsequent treatment to substantially reduce the mass.  The residual PCB in Slip No. 3 
along with the sediment from the upper Waukegan Harbor were enclosed in the Slip as a 
permanent contained location with protective barriers to prevent contact with ground 
water, surface water, and soil.  This area is known as the Slip No. 3 Containment. 
 
The construction sequence for the Slip No. 3 Containment included the following steps: 
 

1. Slip No. 3 was isolated from the remainder of the Upper Harbor by constructing a 
double sheet pile wall (two walls twenty-feet apart) across the mouth of Slip No. 
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3, Picture #1 and backfilling the area between the two walls with a bentonite-sand 
mixture. 

2. The sediment containing the largest part of the PCB mass (approximately 85%) in 
Slip No. 3 was removed for treatment on other parts of the OMC property, Picture 
#2. 

3. A three foot wide soil-bentonite wall constructed from native sand at the site was 
installed along the northern, western and southern perimeters of Slip No. 3 and 
tied into the backfill between the two sheet pile walls across the mouth of the Slip, 
thus preventing the unrestricted interchange of ground water inside and outside of 
the containment area (the bottom of Waukegan Harbor is an impermeable glacial 
till formation known locally as the Chicago hardpan). 

4. Approximately thirty thousand cubic yards of sediment (a silt and sand mix) was 
hydraulically dredged from the Upper Harbor and placed into Slip No. 3 (at 
completion of the dredging the sediment from the Upper Harbor filled Slip No. 3 
to within two to three feet below ground surface, Picture #3). 

5. A clean sand cover was spread on the sediment starting at the outside edge and 
progressing inward as the sediment consolidated and would support the sand 
cover, Picture #4.  Once the sand cover extended across the entire surface of the 
slip at original grade, additional surcharge sand was moved on top of the cover to 
accelerate the consolidation of the sediment. 

6. Two years after placing the surcharge cover, settlement was complete and the 
surcharge cover was graded to form the present topographic configuration of the 
Slip No. 3 containment.   

7. A 60-mil HDPE liner, geogrid drain layer, protective geotextile, 18-inches of sand 
barrier layer and six-inches of topsoil was then placed over the contoured 
surcharge sand. 

8. Two recovery wells were installed in the containment immediately after 
placement of the sand cover and have operated with a water treatment plant to 
keep the ground water elevation inside of the containment lower than the outside 
ground water level since completion of the containment in 1991. 

 
The present topography of the Slip No. 3 Containment Cell is shown on Sheet 1 of 5, 
30% Design Package.  
 
During the hydraulic dredging operation, the sediment was deposited near the east end of 
Slip No. 3 and water was withdrawn for treatment near the west end of the containment.  
The dredging operation caused the sandier fraction of the sediment to be deposited in the 
east end of the containment near the double steel sheet pile cutoff wall with the finer 
organic silt in the west end of the containment.   
 
The surcharge fill consolidated the deposited sediment until significant settlement was 
completed.  An additional surcharge effect from dewatering the containment continues to 
secure the sediment. 
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The containment design for the cover that was placed over the graded surcharge sand was 
based on the following criteria in the approved Remedial Action Plan1: 
 

1. The top of the containment cell will be at least 2-feet above the monthly mean 
100-year lake level (40 CFR 761.75). 

2. Containment cell cover design shall comply with the RCRA regulations, as 
outlined in 40 CFR 264.310. 

3. A topsoil cover, if used, will be a minimum of 6-inches thick. 
4. The slope of the cover will be between one and five percent. 
5. The cover will have a surface drainage diversion system around the perimeter of 

the cap. 
6. The drainage layer below the top of the cap will have a hydraulic conductivity of 

greater than 1 x 10-2 cm/sec. 
7. If a topsoil cover is used, the drainage layer will be overlain by a filter media. 
8. The bottom layer will be located two feet below ground surface and will have a 

slope of at least two percent. 
9. The bottom layer will consist of a synthetic liner with a minimum of 40-mil 

thickness. 
 
2.0 Proposed Alteration to Slip No. 3 Cap 
 
Larsen proposes to install a 130-foot wide by 240-foot long dry rack boat storage 
building on top of Slip No. 3 containment for use in their Marina operations.  The dry 
rack storage building would have a center aisle 55-feet wide with steel racks on each side 
of the aisle for storage of 30-35 foot long powerboats.  The boat rack is likely to be tall 
enough to stack four boats (final decision to be made in later stage of the design).  The 
building would be a steel frame building with the columns supported on spread footings 
and with a grade beam between the footings to carry the backside of the boat racks and 
the sidewall of the building.  The steel racks that support the stacked boats would require 
another footing along the length of the building aisle.  Typical pictures of a dry rack 
storage facility are shown on Picture 5. 
 
The boats are taken in and out of the rack system using a large forklift truck capable of 
picking boats up to 20,000 pounds and with a boom that allows for placement in the 
water at up to  –12 feet below grade.  The forklift with the boat places a load on the dual 
wheel rear (non-steering) axle of the forklift that is equivalent to a loaded semi-truck 
(40,000 pounds).  A picture of a typical forklift for dry rack storage is shown on Picture 
5. 
 
The property of Slip No. 3 is within the area of the 100-year flood elevation of the City 
and will have a floor slab elevation of 584 feet (NAD88).  A plan view of the building on 
the Slip No. 3 site is shown on Sheet 2 of 5.  The top of the steel sheet pile wall is at 
584.5 feet (NAD88) and is approximately the same elevation as the proposed building 
floor slab.  At the sheet pile wall the armor rock that was installed in 1991 to provide 
wave attenuation will be removed to elevation 571 feet (NAD88) at two locations to allow 
                                                 
1 Canonie Environmental, “Appendix I-11, Design and Analysis Report”, February 1991 
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for lowering of the boats into the water even at the lowest water levels ever recorded in 
Lake Michigan.  The wave attenuation rock will be removed over a 100-foot wide and a 
50-foot wide area to allow for multiple launching tie-off locations to facilitate launching 
and retrieval operations.  The location of the launching and retrieval areas is shown on 
Sheet 2 of 5.  A cross-section of the wall showing the wave attenuation rock that will be 
removed is shown on Sheet 3 of 5. 
 
An analysis of the stability of the sheet pile walls that contain Slip No. 3 is included in 
Appendix A.  The wall, under the present conditions and without the slide resisting 
effects of the toe rock, is adequate for the structural system of the front wall face and the 
tieback system.  The stresses in the sheet pile wall are well below the allowable stresses 
for steel bulkhead design even without the toe rock. 
 
An initial analysis of a likely building support system is based on the sediment and sand 
cover classifying as loose sand.  The analysis is also based on an assumed perimeter 
column load of 100,000 pounds per column and a boat rack with 20,000-pound boats 
stacked four high.  A seven-foot square spread footing keeps the bearing pressure at less 
than 2000 pounds per square foot the prescribed load for loose sand as specified in the 
2003 International Building Code.  The rack footing closest to the aisle would spread its 
load to a grade beam with a three foot wide footing to maintain a similar bearing 
capacity.  A preliminary estimate of settlement indicates that the immediate settlement 
when the load is added could be up to ½ inch (the load would consist of the racked boats 
and snow load on the roof).  Based on preliminary analysis, the foundation on the 
drawings are shown as spread footings bearing on the ground at 42-inches below grade 
for frost protection and with a grade beam between columns to carry the load of the 
sidewalls and the boat rack.  The preliminary analysis of the bearing capacity and 
settlement are enclosed in Appendix A. 
 
To investigate the soil conditions under the building, a sampling program is proposed to 
collect information on the density and characteristics of the consolidated sediment at a 
location on the east and west ends of the proposed building.  Each soil boring will be 
advanced continuously from just below the existing HDPE liner until contact with the 
glacial till and will be sampled to determine density, water content, and grain size.  The 
sampling plan is presented in Appendix B.  Soil sampling for the areas of the Slip No. 3 
containment outside of the original Slip No. 3 sheet pile wall are not proposed, since 
many soil borings were taken in this area during design of the soil-bentonite wall and are 
available for use in design of the building footings. 
 
After completing the soil-sampling program, the conceptual footing design shown on the 
drawings will be modified to support the building loads.  If settlement of a spread footing 
is too great in the areas of sediment fill to meet the tolerance requirements for the 
building and storage rack system, the footings may have to be supported on displacement 
piles (H-piles or open end pipe piles) that do not bring sediment to the surface. 
 
The area to the west of the proposed building would be developed as a gravel yard area 
for surface storage of boats during the off-season and parking during the boating season.  
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The area would maintain a pitch centered on the entrance to the rack storage building at 
584.5 that will allow the liner on top of the Slip No. 3 containment to slope at the 
minimum slope towards the soil-bentonite walls on either side of the containment. 
 
The recovery wells will remain at their present locations with the well top elevation 
lowered into a concrete vault at each location.  The vault will be designed to sustain the 
load of the operations in the dry-rack storage building with the cast-iron lid highway load 
rated to support the loaded forklift.  The electric and piping in the vaults will be rerouted 
under the new liner to a new treatment plant location near the power source at the west 
end of the containment.  Electric power to the well vaults will be above the new liner 
system and clean water from the treatment plant will discharge through a new pipe to 
CB-A at the upstream end of the perimeter drainage system.  The locations of these 
features and the plan for the well vault are shown on Sheet 2 of 5 and Sheet 4 of 5. 
 
The new HDPE liner/drainage grid/geotextile cover will be installed to slope from the 
center of the altered slip sand cover to the soil-bentonite wall top at a consistent slope of 
approximately 2%.  Within the building footprint, there will be no liner.  The building 
system will perform the infiltration limiting effects of the liner.  The HDPE liner will be 
attached to the building at the perimeter grade beam with a stainless steel batten strip, as 
shown on Sheet 4 of 5.   
 
Larsen may wash the hulls of the boats prior to racking the boats.  The plan shows a 
series of floor drains for the purpose of capturing the wash water.  Since these drains will 
be under the floor without the benefit of underlying liner, the conceptual design is to 
double enclose the drain lines with the discharge to the storm drainage system.  Larsen 
will also install electric, water and natural gas service to the building.  The electric and 
natural gas will be installed above the liner with the water service installed in a sleeve 
below the liner to maintain freeze protection for the water supply. 
 
3.0 Investigation of the Sand Cover 
 
The alteration of the cap of the Slip No. 3 Containment to allow for placement of the boat 
dry rack storage facility should all occur within the surcharge sand that was placed above 
normal grade at the site.  The sand was taken from a large stockpile of sand that was on 
the former GM coke plant site adjacent to the Upper Harbor.  The source of the sand was 
a United State Army Corps of Engineers dredging program in the entrance channel of 
Waukegan Harbor (out in the Lake) that was completed in the early 1970’s.  It is 
expected that the sand may contain some PCB’s at concentrations less than 1ppm, but not 
the same concentration as the sediment that was placed into the cell from the Upper 
Harbor (the sediment from the upper harbor included all of the sediment in the harbor 
with concentrations of PCB greater than 50ppm). 
 
To confirm the PCB concentration of the sand cover and to verify that sediment will not 
be in the area that will be excavated to lower the cap on the containment cell, a series of 
soil cores will be collected and analyzed for PCBs.  The sample locations are shown on 



 6 

Basis of Design Memorandum                                                                                     
TJH/06-001/11/20/2006 

Sheet 2 of 5.  The details of the sampling program and the sampling procedures are 
presented in Appendix B. 
 
4.0 Basis of Design 
 
The basis of design for the alteration of Slip No. 3 containment for use as a dry rack boat 
storage facility is centered on four basic design parameters: 
 

1. Provide a new cap that meets the original design criteria or provides equivalent 
function. 

2. Provide a foundation support system for the dry rack storage building that will 
meet the load and settlement criteria without removal of the sediment from the 
containment. 

3. Identify the surcharge/cover sand as a separate material from the sediment and 
keep alterations in the surcharge/cover sand or above, including building 
foundations. 

4. Maintain the integrity of the existing recovery well, treatment system and water 
level monitoring system 

 
4.1 Cap design criteria 
 
The altered Slip No. 3 containment will directly meet most of the previous cap design 
criteria.  The major variation is the use of the building envelope to perform as the upper 
impermeable liner under the building footprint.  The building provides a dual envelope; 
with the building roof shedding rainwater to down drains that will be directly piped to the 
perimeter storm water drain system.  The floor slab of the building acts as the secondary 
envelope to prevent surface water from entering the containment.  The floor slab will be 
constructed using PVA additive in the concrete to reduce shrinkage and temperature 
cracking of the floor slab.   If an expansion cold joint has to be incorporated into the final 
design of the floor slab, the joint will be placed on the high point in the floor drain slope 
and will be sealed with a waterproof mastic compound.   
 
Compliance with the original design criteria are presented in Table 1 
 

Table 1 
Cap Design Criteria 

 
Design Criteria Means of Compliance 
Cap 2-feet above 100-year mean lake level Low point of cap liner to remain at present 

elevation on the top of the soil-bentonite 
wall 

Compliance with RCRA regulations Building provides equivalent permeability 
less than or equal to the permeability of the 
bottom liner (glacial till).  It also provides 
long-term minimization of migration of 
liquids through the closed containment and 
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will function with minimum maintenance 
and will be resistant to erosion and 
abrasion. 

6-inches of topsoil cover where required Most of the topsoil cover will be removed 
and replaced with gravel or paved surfaces 

Slope of 1-5% Slope of liner will be 1-2% minimum on 
west end of containment 

Surface drainage ditch around perimeter Existing surface drainage and surface water 
storm drain around perimeter will remain 
in-place. 

Drainage layer permeability > 10-2 cm/sec New drainage layer may consist of gravel 
fill over protective layer that provides 
drainage of full gravel layer with a 
permeability of more than 10-2 cm/sec 

Drainage layer covered with filter layer Topsoil likely used only around the edges 
of containment.  Filter layer will be 
present. 

Cover two feet below ground surface To maintain slope cover over liner at center 
of containment on west end of containment 
may have 1.5 feet of cover (combined 
gravel and paving).  However, cover will 
be drainable layer in its entirety, will not be 
subject to freeze-thaw, and will have a hard 
non-erosive surface layer. 

Synthetic liner at least 40-mil Synthetic liner where used outside of 
building footprint will be 60-mil HDPE or 
LDPE. 

  
4.2 Foundation Support System 
 
The probable design criteria will be a settlement limitation of ½ inch differential 
settlement between footings for a light steel frame structure supporting the loads of snow 
and stored boats.  The floor slab and outside flatwork concrete for the forklift operation 
will be designed to support an AASHTO H-20 loading (the loading from a semi-truck).  
The slab will be 6-8 inches thick with appropriate reinforcing and will bear on a gravel 
sub base layer that will also act as the drain layer for the cap (see above). 
 
If test results from soil borings taken in the sediment indicate unacceptable settlement 
with only a spread footing bearing in the surcharge sand, an alternate foundation using 
displacement piles may have to be used on some of the footings. 
 
4.3 Separation of Surcharge/Cover Sand from Sediment 
 
PCB content will identify the surcharge/cover sand. Sand removed from the 
surcharge/cover area will be managed in accordance with the requirements of the Illinois 
Environmental Protection Act.  Sand having concentrations less than 1 ppm may be 
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reused on the Site with the concurrence of the Illinois Environmental Protection Agency 
(IEPA) and USEPA.  Color content will be recorded during investigative sampling to 
determine if visual factors may be used to delineate the surcharge/cover sand from the 
underlying sediment. 
 
The design testing will be supplemented during the implementation of the alteration to 
include additional testing to properly classify sand removed from below the original 
HDPE liner with the following expected classifications: 
 

1. Less than 1 ppm PCB, may be eligible for reuse on the Site with the concurrence 
of IEPA and USEPA 

2. Equal to or greater than one and less than 50ppm, disposal in a Subtitle D solid 
waste landfill. 

3. Equal to or greater than 50ppm, disposal in a TSCA-approved landfill. 
 
4.4 Existing Recovery Well, Treatment and Monitoring System 
 
Recovery well vaults will be designed to allow for safe, manned access with appropriate 
ventilation to access the electrical and piping in the vault.  The vault will be designed for 
the AASHTO highway loadings including selection of a manhole that meets the H-20 
load requirements. 
 
The treatment plant will be moved to the new location shown on Sheet 2 of 5 with a new 
floor drain discharge overflow into the containment area and a new power supply and 
drain line installed.  Drainage of treated water will be to the storm sewer pipe on the 
south side of the containment cell.  Pipes from the recovery well to the water treatment 
facility will be installed under the new HDPE liner and electrical will be installed over 
the top of the liner in the sub base/drainage layer. 
 
Some of the piezometers and monitoring wells will be changed from exposed to flush-
mount covers to allow for surface storage or parking uses of the altered Slip No. 3 cap.  
No other change is proposed for the water level and water quality monitoring system. 
 
  

 



















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
Preliminary Design Analysis 

 
 

 





































































 
 

APPENDIX B 
 

FIELD SAMPLING PLAN 
FOR THE SLIP 3 CONTAINMENT CELL ALTERATION 

 
 
 

WAUKEGAN, ILLINOIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MAY 2006 
 
 
 
 
 

Prepared For 
CITY OF WAUKEGAN 

 
 
 

Prepared By 
 

 
 
 

1050 Broadway, Suite 7 
Chesterton, Indiana 46304 



Field Sampling Plan  Slip 3 Containment Cell Alteration 
   

 B2  

 
1.0 Introduction / Objective 
 
This Field Sampling Plan (FSP) is prepared on behalf of the City of Waukegan (City) for 
the Slip 3 Containment Cell Alteration project.  This FSP describes the scope of the 
investigative sampling to take place at the site.  Investigative sampling will be conducted 
prior to final design of the alteration to Slip 3. 
 
The objectives of the investigative sampling are:  
 

1. To provide data on the extent of PCB’s in the overlaying surcharge sand, 
2. To determine if surcharge sand can be visually distinguished from underlying 

sediment, and 
3. To provide geotechnical information for design of foundations for a dry-rack 

storage building to be located on the Slip No. 3 Containment Cell.   
 
1.1 Background 
The Slip No. 3 Containment Cell was created and filled with PCB-containing sediments 
in 1991 and 1992.  Two rows of sheet pile were installed across the mouth of Slip No. 3, 
with the space between filled with a sand-bentonite mix, to isolate the cell from Lake 
Michigan.  An impermeable soil-bentonite cut off wall was installed 20-40 feet behind 
the existing Slip No. 3 sheet pile walls and tied into the sand-bentonite mix in the double 
sheet pile wall along the mouth to isolate the cell from local groundwater.  The former 
slip area was then filled with dredged sediments to an elevation of approximately 3 feet 
below natural grade.   
 
Sand was placed over the dredged sediments to surcharge load the sediment, accelerating 
the settlement of the sediments.  After two years of settling, the surcharge sand was 
graded for drainage (2% slope on the top of the cap) and a 60-mil high-density 
polyethylene (HDPE) liner was placed over the surcharge sand.  The HDPE liner was 
overlaid with a geogrid drain layer, geotextile filter fabric, 18 inches of sand, and 6 
inches of topsoil.  A dewatering system was also installed to maintain groundwater 
elevation inside the Slip No. 3 Containment Cell lower than the surrounding 
groundwater.  The final elevation of the containment cell cover was approximately 5 feet 
above the surrounding land, at its highest point. 
 
The City seeks to return the land area above the Slip No. 3 Containment Cell to beneficial 
use by the neighboring marina (Larsen Marine Services) for indoor/outdoor boat storage.  
To effect this usage, removal of portions of the surcharge sand, beneath the liner, will be 
required, as well as the construction of building foundations.  
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2.0 Investigative Sampling 
 
2.1 Scope 
 
In support of the final design, a total of ten locations will be sampled at the site (refer to 
Sheet 2 of 5).  At each location, a smooth-edge bucket excavator will be used to remove 
the topsoil and barrier sand and expose the geotextile and HDPE liner.  The geotextile 
fabric, drainage layer and HDPE liner will be cut and removed to the minimum extent 
necessary for boring operations.  Following boring activities, boreholes will be backfilled 
with soil cuttings or a clean, granular soil up to an elevation of 2 feet below the liner 
elevation.  Between this elevation and the liner, the borehole will be filled with clean 
granular soil.  The liner will be repaired using 60-mil HDPE patch material that will be 
extrusion welded to the surrounding, undisturbed liner.  Repairs will be tested with a soap 
solution and vacuum box apparatus.  Soil cover will be replaced above the liner repairs 
and compacted with the mini-excavator bucket and tracks and then seeded.  
 
Eight of the ten locations will be sampled using direct-push methods to determine the 
presence and concentration of PCBs below the liner in both the surcharge sand and the 
sediment, if encountered.  The borings will be advanced to a depth of ten (10) feet below 
the liner elevation, collecting the soil material in clear acetate tubes.  A maximum of 40 
samples, five from each boring, will be collected and analyzed for PCBs.  The sampled 
soil will be segregated based on appearance and soil type, in an attempt to differentiate 
between surcharge sand and sediment.   
 
Two of the ten locations will be sampled using split-spoon methods (ASTM D 1586) to 
collect geotechnical information.  These borings will be advanced from the liner 
elevation to the Chicago hardpan (25-35 feet below ground surface).  Analyses for water 
content, soil strength, and particle distribution will be performed on samples collected 
from these borings.  This information will be used for final foundation design for the 
proposed building at the Slip No. 3 Containment Cell.  
 
 
2.2 Collection Methods and Laboratory Analysis 
 
Prior to collection of samples, sample personnel will don disposable latex or nitrile 
gloves.  New gloves will be used for each non-geotechnical sample collected.  Recovered 
soil from each sample interval will be removed from the clear acetate tubes and 
composited by thoroughly mixing the soil in a stainless steel mixing bowl, using stainless 
steel utensils.  Clumped material will be broken up prior to mixing.  Sampling personnel 
will then transfer soil to sample jars provided by the contracted analytical laboratory.  
Reusable sampling equipment will be decontaminated following sample collection as 
described in Section 2.4 Decontamination Procedures.  Soil not sent for laboratory 
analysis will be containerized and handled as described in the Section 2.5 Investigative-
derived Waste. 
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Sample jars will be labeled to indicate site name, time and date of sample collection, 
sample location, depth interval of sample, and samplers initials.  Samples will be 
transported to the analytical laboratory under chain-of-custody procedures.  Laboratory 
analysis of samples will be conducted in accordance with USEPA-approved methods.  
The laboratory performing the analysis will be certified in accordance with the National 
Environmental Laboratory Accreditations Program.   
 
2.3 Personal Protective Equipment 
 
Site personnel will wear Level D personal protective equipment (PPE) during 
investigative activities.   The following table indicates the level of PPE required during 
investigative activities.  
 

Activity Excavation/Backfill Drilling Sampling 
Hard Hat/Steel Toe Boots X X  
Safety Glasses X X X 
Tyvek™ Coveralls / 
Disposable Boot Covers  X*  

Disposable Gloves  X X 
* - Drill crew only 

 
2.4 Decontamination Procedures 
 
A decontamination area will be set up prior to beginning investigative sampling.  The 
area will consist of an open top container underlain by plastic sheeting or similar 
construction.  Tools used for soil sampling will be decontaminated prior to collecting 
each sample.  Stainless steel sampling spoons, knives and bowls will be decontaminated 
prior to obtaining samples or new equipment will be used for each sample.  Direct-push 
drive tips will be decontaminated prior to advancement of each new acetate sample 
collection tube.     
 
The following decontamination setup for sampling equipment will be provided: 
 

1. A source of potable water will be identified or provided.   
2. A washtub will be filled to a depth of about six inches with potable water and 

Liquinox detergent; the solution will consist of one tablespoon of Liquinox per 
gallon of water.  Equipment will be washed in the solution. 

3. Equipment will be rinsed with potable water following the detergent wash.  
4. Following the water rinse, the equipment will be rinsed with a 10% methanol 

solution.  Following the methanol rinse, the equipment will be air dried and rinsed 
again with potable water, placed on a clean sheet of plastic and allowed to dry.   

5. All decontamination fluids will be collected and containerized and handled in 
accordance with the Section entitled “Investigative-derived wastes”. 
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Drill rig parts exposed to potentially contaminated soils will be cleaned of gross solids 
using scrapers and stiff bristled brushes.  Equipment that cannot be feasibly cleaned using 
the methods described for sampling equipment will be cleaned with steam.  
Decontamination fluids and solids will be collected, containerized and handled according 
to the Section entitled “Investigative-derived Wastes”.  
 
2.5 Investigative-derived Wastes 
Solid and liquid wastes (including, but not limited to, boring cuttings, decontamination 
fluids and solids, and PPE) generated from the investigative work will be containerized in 
55-gallon drums.  The drums will be labeled to indicate the presence of PCBs, the 
contents, and the date of generation using the following labels or equivalent. 
 

   
 
 
The drums will be sampled for disposal characterization and stored within the former 
OMC building under the City’s custody until the liner replacement work takes place, at 
which time they will be disposed off-site with PCB-containing soil.  Within the OMC 
building, the drums will be stored in a controlled-access area, under lock and key.  Drums 
will be inspected for integrity on a monthly basis. 
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3.0 Quality assurance / quality control 
 
Quality Assurance / Quality Control (QA/QC) will be assessed for all aspects of the 
project, including field, laboratory, and data management activities.  A Project Data 
QA/QC Manager will be designated to perform QA/QC assessments.  Analytical results 
will be provided in a full USEPA Contract Laboratory Program equivalent data package 
and an electronic data deliverable (EDD). The Project Data QA/QC Manager will review 
laboratory results to assure that they are complete and that they are validated.   
 
3.1 QA/QC Samples 
 
QA/QC samples will consist of sample duplicates and equipment blanks.  Sample 
duplicates will be collected at a rate of 5% of the total number of environmental samples.  
Sample duplicates will be prepared by split sampling.  Equipment blank samples will be 
prepared by processing clean sand in the same manner as the environmental samples and 
will be collected at a rate of 10% the total number of environmental samples.   
 
3.2 Data Validation 
The quality of the laboratory test results will be assessed through evaluation of the results 
of the submitted QA/QC samples and laboratory internal QA/QC results.  The laboratory 
data assessment procedures will consider the following items: 
 
• Analytical Precision - Laboratory precision will be evaluated by calculating the 

relative percent difference for sample duplicates.   
 
• Analytical Accuracy - Surrogate spikes and laboratory blanks will be reviewed to 

assess analytical precision.  The data validation review will assign data qualifiers to 
analytical results for samples with surrogate recoveries below established surrogate 
recovery standards.  Depending on the level of recovery, data may be qualified as 
estimated or unusable, based on low or high surrogate recoveries. 

 
• Positive detections in laboratory blank samples may indicate chemicals introduced 

into the samples during handling.  Site sample chemical detections less than five 
times the blank sample chemical concentration will be qualified as undetected. 

 
• Positive chemical detections in equipment blank samples will be indicated by 

qualifying associated chemical data with a QAO internally adopted (E) qualifier to 
document the equipment blank detection. 

 
• Representativeness - The representativeness review will consider sample preservation 

and storage procedures followed during the removal action, results of the precision 
and accuracy evaluation, and sample holding times.  Failure of sampling personnel to 
properly handle Site samples may result in the qualification of data as estimated or 
unusable.  The representativeness review will also consider qualitatively whether 
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precision or accuracy is sufficient to characterize Site conditions.  Analytical data for 
samples that were not analyzed or extracted within established holding times might be 
qualified.  Samples having PCB sample values above Instrument Detection Limit 
(IDL) may be flagged as estimated (J) based on the review of all data.  Values less 
than the IDL can be qualified as estimated (UJ) or rejected (R) based on review of all 
data. 

 
 
After data has been validated, the Project Data QA/QC Manager will evaluate the results 
by considering the quality control parameters of precision, accuracy, and 
representativeness.  If data quality indicators do not meet the satisfaction of the Manager, 
the data may be discarded and re-sampling may occur.  The Manager will make this 
decision after consultation with the other key project personnel. 
    
 




